Over the last 2 decades, ACDF has become one of the most common neurosurgical procedures. As spinal hardware has improved and as literature on this topic has mounted, the techniques for the procedure have changed, and ACDFs incorporating more segments can now be performed. 17 Although reported complications from these procedures are uncommon and typically minor, both short-and long-term adverse events have been described. Long-term follow-up of patients indicates that symptomatic ASD is a potential sequela of long-segment ACDF. 25 Symptomatic ASD rates are typically reported to range from 7% to 19% after up to 10 years of monitoring. 24, 32 When patients without symptoms are included, postoperative degenerative changes at adjacent segments can be identified radiographically in 50%-60% of patients by the 4-year follow-up. 22, 25, 50 Juxtafacet cysts in the cervical region at a segment adjacent to a spinal fusion construct probably represent one form of ASD. We present a case of juxtafacet cyst causing symptomatic ASD at the cervicothoracic junction after long-segment ACDF.
Case Report
History and Examination. This 67-year-old woman with a history of breast carcinoma presented to our spine tumor clinic due to 6 months of intense tingling accompanied by occasional numbness overlying the fourth and fifth digits of her left hand. There were instances in which this tingling became painful and pressure-like. Of note, she had been involved in a motor vehicle accident 15 years earlier that had required a C4-7 anterior decompression and interbody bone graft fusion. On examination, motor strength was decreased in her left upper extremity, specifically her grip. Imaging revealed a facet joint cyst causing compression of the thecal sac on the left side and C-8 root impingement (Fig. 1) .
Operation and Postoperative Course. The patient underwent a C7-T1 hemilaminectomy, partial facetectomy, and posterior segmental fixation of C5-T2 with placement of autologous graft. Intraoperatively, the lesion was found to be densely adherent to the dura mater and was sharply dissected from the C-8 nerve root. Pathological analysis confirmed reactive synovium-lined connective tissue consistent with synovial cyst. Postoperatively, the patient's condition improved rapidly. At the 1-month follow-up visit, her arm symptoms had completely resolved, and she had regained full strength in her left upper extremity. At 6 months after surgery, she continued to be free of neurological symptoms.
Discussion
Juxtafacet cysts, either synovial or ganglion cysts, although common in many joint and tendon sheaths in the body, are relatively uncommon in the spine. Most occur within the thoracic and lumbar spine, with far fewer occurring in the cervical region. 47 Only 37 cases of cervical juxtafacet joint cysts have been reported previously in the literature (Table 1) .
In a case report and literature review published in 1999, Lunardi et al. 31 presented theories regarding the cause of juxtafacet cysts of the spine. Various authors have proposed that the genesis of these cysts may involve degeneration, inflammation, congenital defects, and trauma.
Although occasional reports have appeared stating that hemosiderin deposits, indicating old hemorrhage, have been found within these cysts on pathological evaluation, trauma is not believed to be a primary cause.
18,44 Additionally, rare reports document synovial cysts arising at periarticular fibroconnective tissue in patients with rheumatoid arthritis, which supports an inflammatory or congenital cause. 30 Numerous authors, however, endorse the idea that synovial cysts are the result of increased movement at the spinal synovial joint and of subsequent degeneration and cyst formation of the synovium. 31, 41, 44 Although several factors may play a role in the progression of this disease, our case provides further evidence for the degenerative model of synovial cyst formation.
The ACDF procedure has become one of the most common operations for cervical radiculopathy or myelopathy in patients in whom conservative treatment has failed. Since the operation was first described by Cloward 10 in 1958, the rates of arthrodesis and positive clinical outcome have significantly improved for single-level procedures, with refinements in plating systems resulting in improved multilevel outcomes. Success rates of this procedure have been cited as high as 95%.
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In the immediate period after ACDF, postoperative dysphagia, postoperative hematoma, recurrent laryngeal nerve injury, arterial dissection, esophageal perforation, spinal cord contusion, and persistent postoperative pain are all known to occur. With the increased use of this procedure, however, long-term complications have also become clearly evident. Signs of radiculopathy or myelopathy that can be attributed to the segment adjacent to a previous spinal arthrodesis are referred to as ASD or transitional syndrome. There has been a significant increase in the incidence of this condition during the past 50 years, probably stemming from the increased number of radiographic studies, more uniform use of the procedure, and longer survival times for its patients.
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Adjacent-segment disease has been shown in retrospective analysis to be present radiographically in upwards of 60% of patients. 25 Specifically related to ACDF, Baba et al. 4 noted progressive spinal stenosis in 25% of patients who received the procedure over an average of 8.5 years, whereas Goffin et al. 21 noted an incidence of radiographically apparent adjacent-segment degeneration in 92% of patients at a minimum 5-years follow-up. The majority of these patients, however, were not symptomatic; only 6% required repeat operation.
The cause of ASD is still debatable; however, there are ample data suggesting that biomechanical alterations as a result cervical fusion contribute to its pathophysiology. Studies using radiography, fluoroscopy, or biomechanical testing have demonstrated increases in motion immediately adjacent to fixation levels. 4, 12, 15 In addition, cadaveric specimens, flexion-extension films, and finiteelement analysis have all alluded to increased strain on motion segments in proximity to sites of arthrodesis. 13, 33, 34 Under even normal circumstances, chronic exposure of these motion segments to increased stress and load may result in their progressive degeneration, failure, and symptomatic disease.
In the case we describe, the juxtafacet cyst found after a previous long-segment ACDF probably represents a form of ASD. Interestingly, it was located at the cervicothoracic junction, which represents a significant zone of stress between the mobile cervical spine and the fixed thoracic spine, as well as a location where cervical lordosis transitions to thoracic kyphosis. After long-segment cervical fusion, the range of motion of the cervical spine becomes noticeably restricted. As a result, over the course of several years, there is increased movement at the spinal segments adjacent to the fusion and disproportionate subsequent degeneration of the respective facet joint synovium. Cyst formation represents a possible sequela of this chronic process.
Conclusions
Improvements in spinal stability technology, surgical experience, and surgical technique continue to lead to increased use of ACDF, with better clinical outcomes. Longer subsequent follow-up will probably reveal a higher rate of ASD, which can present as spinal canal stenosis, osteophytes, disc degeneration, and, as described, juxtafacet cysts. Although rare, these cysts can be a cause of significant morbidity, and should be considered in patients who have had previous spine surgery and present with recurrent symptoms. If the cyst is discovered and its components can be completely removed during surgery, patients appear to achieve a progression-free postoperative course. Further study will be needed to elucidate the factors important for cyst development.
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